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mer, Mifflington, Bethlehem, Carlisle, Chambersburg, Reading, Huntin,
Norristown, Easton, Columbia, Pine Grove, Harrisburg, West éhester, itts-
burg, and Izlrie, Pa., where trees were blown down, houses unroofed, tele-
graphic commupication interrupted, and railroad traffic delayed. While the
center of this storm passed near] l{ as far west as Pittsburg the damage along
the New Jersey coast was much greater than might have been expected.
Several branch lines of the West Jersey Railroad were washed out, telegraph
wires were blown down, and many small vessels were washed ashore.

The storm in New York state began about midnight of the 13th and did
little damage exce}g in the western portion and on the Lakes. On Lake Erie,
off Dunkirk, the ¢ Dean Richmond " foundered with 18 persons. Smaller ves-
sels were reported as being wrecked all slong the coast. The total known
loss on the Lakes is 18 vessels, 54 lives, and $676,000; this is the greatest loss
ever known in proportion to the number of vessels out. At Manistique,
Mich., a raft of logs valued at $50,000 was lost. At New London, Conn.,
the wind reached a maximum velocity of 63 miles at 2.23 a. m., the 14th,
all boats from New York delayed, and Light Ship ‘* Martha Emma’* wrecked.
At New Haven, Conn., the wind reached 50 miles. Telephone lines over
Vermont, near Montpelier, were damaged.

In Massachusetts the storm visited North Billerica, Hadley, Mansfield, and
Boston, but no greater damage done than uprooting trees. The gales attend-
ing this storm were felt as far east as Portland, Me., and west as far as Du-
luth, Minn., during the 15th, as the storm center passed off in the direction
of Labrador.

17th.—Hail fell at Fort Buford, N. Dak., at intervals,

on,

from noon until 2.30 p. m. Twenty miles to the southwest,
in Montana, a small number of cattle were killed by lightning.

20th.—During a severe thunderstorm near Uniontown,
Pa., a large mill was struck by lightning; estimated loss
about $5,000. Four sheep were killed by lightning at Tiffin,
Ohio.

24 th.—A heavy gale prevailed on Lakes Superior, Huron,
and Erie, and stopped navigation at the Straits of Mackinac.
A schooner was wrecked 7 miles from Grand Island in Lake
Superior. The crew were rescued, but the vessel, valued at
$25,000, was a total loss. A number of other accidents
occurred. A report from Los Angeles, Cal., states that the
heavy rains of the past two days, in the San Bernardino and
Santa Ana valleys have damaged raisins and grains.

28th.—Severe gales prevailed over the Lake region. -On
Lake Superior the gale was accompanied hy a heavy fall of
snow, and snow squalls marked its progress across lower Lake
Michigan, upper Lake Huron, and Georgian Bay. A number
of wrecks were reported.

29th.—At Palermo, N. Y., a severe storm blew down
buildings.

INLAND NAVIGATION.

STAGE OF WATER IN RIVERS. . Heights of rivers—Continued.

_The following table shows the danger-points at the various L8 .| Highestwater. | Lowestwater. |-
river stations; the highest and lowest stages for the month, Stations wgf 2%
: . . - =3 g
with the dates of occurrence; and the monthly ranges: a 2% |Height.| Date. |Height| Date. ;E

Heights of rivers above low-water mark, October, 1898.

| = S Willamette River. Feet. Feet. Fect. Feet.
w0 . | Highest water. Lowest water. |3 . Portland, Ore o:n.a. .............. 15-0 9.3 9,10, 12 2.0 3| 7.8
o - a;
Stations. :’-E g | sl = E’ Harrisbur, ial;a....iz._ ............. 17.0 53 16 1.2 13 4.1
- 2 . : ° ama River.
a Helght.l Date. |Height.| Date. = " Montgome;y, Ald.cssieriosnaaass 48.0 39 5 0-1 31 3.8
ames River,

Red River, Feet Feet. Feat. Feet. Lynchburg, a‘:p?mtal?.wcr ......... 18.0 7-3 I5 0.8 1,2 6.5
BhreveporAf.; k]&:c'a;'k'i;;'e} .......... 29.2 54 10| —2.6 L2 | 8.0 Red Bluff, Cal..cvevssonssronsenes 22.0 [seerrensfenrenrransesfsrannras|verenennenes]ennens
Fort Smith, Ark .... eveereneeas 22.0 12.0 4| ~10| 252831| 130 ba“ame%t;’g::n'e;k'i;cﬁ ......... 25.0 8.5 13 7.7 6-9,30,31| 0.8
Little Rock, Aﬂ:lRwer ---------- 23.0 13.0 6 35 29,31 9-5 | Des Moines,Iowa ....cevveneecens 19-0 32 27-31 2.7 9-24 o5
Fort Buford, N. Dak . 25.0 7-3 17 6.3 1,2 1.0
B;:mar%k, Dl:i‘Dak.. Zs-g z.g , 23, 3: :-: l-g, ;7, lg 0.6 FLOODS

'ierre, 8. . —3- 37, I1-I —4 5,0, 20-2 0.2 .. N *
Omana Nebr ot =4 o Bl TR I n43| %% The column giving the highest stages of water during Octo-
Kansas %&:&‘;p < B 20| 7.3 5| 54 17-19 1 1.9 her shows that none of the rivers there mentioned rose to the
Saint Panl, Minn....... Meo|  zr 78] 2.7 4| o4 danger point during this month; the following reports as to
Db owa. " 6ol 33 L 31 I%other rivers have been received:
Davenport, lowa 150 20 29| 1.2 14| o8  New Mexico.—The Hondo River rose on the 5th and 6th 8
T s wol Lmun) o7 2| of|feet higher than was ever known before; and considerable
annibal, Mo , 17.0 1.9 23-26, 31 1.3 1,2 0. ] e ; 1 ¢ )
Oaire fpies Mo- Bool 3| TR ¥ esd| 53|damage was done.
%‘;‘,’:},"é‘.}:fﬁ?;‘g"' 3o 2-3 38 :-; 94| 31 South Carolina.—The Wateree River rose from the 22d-
’ . ; . .11 24th, reaching 31 feet at Camden bhridge, being the high
New Orleans, La... 13.0| 4.9 2| 2.8 26| =z1|24th, reaching cet at Camden bridge, being the highest
Ohio Ri . .
Parkersburg, W.Va......c....... 80| g0 15 1.2 1213 7.8| Y186 BInce 1886. .
Oincinnati, Ohi0 vevsrrrnenerrsnas 450 | 19.5 B! 50 3t ws| Virginia—On the 15th and again on the 23d the James
Louisville, Ky o v #0f B0 0 ¥ Y| 5°|River overflowed its banks at Irwin
Nashville, Tenn y 40.0 3.2 14 0.8 .31 2.4
Chatt nozz'mﬁ?nm . B 6| 7o CLOSING OF NAVIGATION.
£ R_ OZR, 1€DN.ccccrcssvcasss 33.0 Q- . . . . ) . .
Knoxville, Tenn .....ccveesennenss 20.0 [ceesranfienanarssec]iannnnifoaieniianenefinanee La.kes a,nd rivers contmued open to na,v]_ga,tlon durlng QOc-
Pittsbur%al’a!mh i 22.0] 6.8 16| 53 20 | 1.5]tober, excepting local interruptions, due to low water in the
Augusta, G:? ..................... 32.6 18.8 14 6.0 31| 12.8 upper Migsouri and MlSSlSSlppl rivers.
- —
ATMOSPHERIC ELECTRICITY.

THUNDERSTORMS AND AURORAS.

The following table shows in detail for October, 1893, (1)
the number of stations from which meteorological reports|

were received; (2) the number of such stations reporting
thunderstorms (T) and auroras (A), respectively, in each
state and on each day of the month on which the phenomena
were observed :
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Thunderstorms and auroras, October, 1893,

o B

of
States, 5;;;'- T | 2.3 |4 |5 |6 |7 {8 |9 |10.| 11|12 13|14 |15 |16.|17.|18.|19. |20 |21.]|22. |23 | 24. | 25. | 26. | 27. | 28. | 29. | 30. | 31. | Total.

X

H
Alabama ...eos eivnesns| 53| T 4 T.
A. o A.
ATiZONA . .eer ceveneenes| 44| T. 4 T.
. o A.
ATKANSAS ...ovvveennese] 41| T 2z T.
f T Iy
California .cocoovveeenes| 20t | T .
g i ¥
Colorado ....uoveceeesse| 77 - 7 T.
A, o A.
Connectictt ..ccveeenes| 24 T. 1 T.
A 1 A.
‘DElAWATe «.ovie sonorene 5| T. 2 T.
A. o A.
District of Columbia ... 4| T. 1 T.
A‘. o A-
FIOTida ccovse vuesensses| 35 T 26 T.
A. o A.
GOOTLIB cevuve canrneenes] 66| T. 1 T.
A. o A.
Idaho cevenceece venesnes] 12| T oT.
A. o A.
1UNOIB covvee consvanees| 52| T. 7 T
A, 1 A.
IndianA...cee cseeeeeens| 40| T, 17 1.
. . A, 1 A.
Indian Territory ....... 4 T, 2 1.
A. coen o A.
TOWR veenaee censraaanees] 76| T, 14 66 T.
A, ses 2 A.
Kansas....ceeenseeevass| 70| T, 5 T.
A, o A.
Kentucky .coccevennnen| 30 [ TL 9 T-
A. o A.
Louisiana ....coeeeeeees| 47| T, 17 T.
A, o A.
MAINe ceeerevverennenss 19 T. i T.
A. A.
Maryland co.e coseeenses| 26| T, g T.
A, o A.
Massachusetts .........| 84| T. 1T
A. 1 A.
Michigan ...ccveceeseessf 70| T 15 T.
A, 10 A.
Minnesota ....... ......| 67| T. a T.
. A. 18 A.
Migsissippi cvsees venees| 46 }. T.

Missouri coeeaconascaeesf 97| T

£oa
e

MODtanA..veneearsenneas 7| T. T.
Ot A A.
Nebraska ...vec caeenees| 67 T T.

Nevada. .ouceniveeveveesf 471 I,

New Hampshire. ......| 31| T.

SN ON N NG O
b

New Jersey «veuveeveeeed| 57 .

A, A.
New Mexico..ieuaeennsd| 22| T T.
A. A,
New YorK ..ooveeennanss| 77| T. T.
A, A.
North Carolina .... ....| 57 '{. T.
. A.
North Dakota ...eeneeee] 33| T. T.

ORIO -.veeee servnanesens| 127 | T

Oklahoma .cucees soeess| 14

OTeZON . vvevenrneeerenes| 65

Pennsylvania...........| 84
RhodeIsland .......... 9
South Carolina.........| 49
South Dakot) ..........( 39

= [
uu”OO\OQOuO#QON&ab\OHg@OOH
L

Tennessee.........o...s| 48

TOXAR cecvsenosarasennee| 77

]

I
. o A.
Utah. eneeveeens| 32 3h
Vermont c.occevveaneens| 14 . . ;T:
. A.
Virginis...oveenrnrened] 39| T. g}"
Washington............| 40| T. ;E:
West Virginia..........! 34 X xg }‘:
. o -
57 . 44 T.
. 15 A.
12 . 2 E
. 1 A.
Sums ...... ......]2,418 . 559 T.
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THUNDERSTORMS.

Description of the more severe thunderstorms reported for
the month is given under *“Local storms.”

The dates on which reports of thunderstorms were least
numerous over the country, taken as a whole, were: none on
the 8th and 15th; 1 on the 16th, 18th, and 81st; 3 on the
17th and 30th.

The dates on which reports were most numerous were: 72
on the 2d, and 71 on the bth.

The states from which reports were least numerous were:
California, North Dakota, Pennsylvania, Utah, and Vermont,
3; Delaware, Indian Territory, Nehraska, Nevada, 2; Con-
necticut, District of Columbia, Georgia, Massachusetts, South
Dakota, 1; Idaho, Montana, New Mexico, Rhode Island, Wyo-
ming, Oklahoma, 0.

The detailed distribution of reports of thunderstorms is
shown in the accompanying table for each date and state.
The left-hand column of this table shows the number of stations
from which meteorological reports have heen received from
each state, but it is not certain that all these ohservers have
been equally careful to record all the auroras and thunder-
storms that have occurred; indeed it is quite probable that
many of them pay special attention to these phenomena while
others neglect them. It would be improper to make very posi-
tive statements as to relative frequency of thunderstorms and
auroras for each portion of the United States until there ismore
uniformity in the degree of attention paid by the observers.
Observers will confer a favor on the students of this hranch
of meteorology if, while making an occasional note of a severe
thunderstorm or a bright aurora, they will also state whether
they have uniformly looked for these phenomena and whether
the absence of a record on any date, or better still the word
“none,” indicates that no aurora or thunderstorm occurred
within their horizon. The editor hopes in an early number of
this WeATHER REVIEW to substitute for the total numbers of
stations here given, the numbers of those observers who send
in complete records of the occurrence of thunderstorms and
auroras. When this is done it will be possible to give more
accurately the relative frequency of thunderstorms for each
state and month. So far as the data in the accompanying
table warrants any statement it would seem that the number
of thunderstorms per station per month has heen as follows:
Florida,0.8; Illinois,0.7; Iowa,0.9; Missouri, 0.7; Ohio, 1.0;
Wisconsin, 0.8. The relatively high percentage for Ohio may
be partly due to the special care of the observers.

AURORAS.

The detailed distribution of auroras, as far as they have
been reported, is shown in the accompanying table for each
date and state, and the remarks just made with regard to re-
ports of thunderstorms will apply equally to those of auroras.
It is considered very desirable that the occurrence of auroras
should be watched for by every observer at the ordinary hours
of evening observation, and as much more frequently during
the night as possible. It is certain that many of the ob-
servers whose monthly reports show no auroras have generally
omitted to look for them; it will contribute greatly to the
accuracy of all studies into the distribution of auroras if
those who do not specially look for them, and who, therefore,
cannot give positive testimony as to their presence or absence,
will use the word “ Blank ” or a dash (—) to indicate this fact,
so that the monthly record from such a station will read
about as follows:

“Auroras actually seen on three evenings and one early
morning; certainly no auroras on five evenings; six evenings
when clouds, haze, moonlight, or city illuminations obscured
any aurora that might have been present; seventeen evenings
blank, viz., without special observation.”

The dates of auroras as given by the observers should uni-

formly refer o the evening of the civil date; auroras ohserved
after midnight should be distinctively marked, e. g., “On the
14th, a. m.;” the simple record * 14th” would otherwise be
understood to mean the *“14th p. m.;” the record should not
read “October 15th, aurora observed last night,” but rather
“Qctober 15th, aurora observed this morning early,” or ¢ Octo-
ber 14th, aurora this evening,” so that in all cases there may
be no doubt as to the civil date of the morning or evening on
which the aurora occurred.

So far as can be gathered from the data in the accompany-
ing table the evenings on which fewest auroras were reported
were, none on October 19th, 23d, 27th; one on October 3d,
18th, 20th, 21st, 22d, 24th, 26th, 28th. The observation of
these isolated or sporadic auroras is very desirable, as the
study of such cases seems likely to he especially instructive
as to the causes and conditions of the phenomenon.

The moon was full on October 24th and 25th, and faint
auroras were therefore difficult to observe from the 20th to
the 28th; observers should be especially watchful on moon-
light nights, and if they have reason to think that on any
special oceasion an aurora of ordinary intensity may have
been hidden by the moonlight or the bright illumination of
the city, they may count these nights in with the hazy and
cloudy nights. _

Omitting the moonlight evenings, 20-28th, inclusive, the
tahulated data show that on the remaining 22 evenings there
were 148 reports of observed auroras, or an average of 6.8 per
day. The days whose reports are decidedly above this aver-
age are 20 on the 2d; 21 on the 5th; 17 on the 9th; 16 on the
11th; and 11 on the 14th. The states from which the reports
of auroras were most numerous during the month were: Wis-
congin, 15; North Dakota, 25; New York, 34; Minnesota,
18; Michigan, 10; Massachusetts, 11.

The number of evenings on which auroras were reported in

the respective states is as follows: on one evening in Connec-
ticut, Illinois, Indiana, Missouri, New Jersey, and Wyoming;
on 2 evenings in Iowa, Nebraska, Ohio, South Dakota; on 8
evenings in Montana and Washington; on 5 evenings in New
Hampshire; on 6 in Maine, Massachusetts, and Vermont; on
8 in Michigan; on 9 in Wisconsin; 10 in North Dakota; 11
in Minnesota; 14 in New York.
. The relative frequency of auroras, or the number per sta-
tion per month, was about as follows: North Dakota, 0.8;
Vermont, 0.7; New York, 0.4; Wisconsin and Minnesota, 0.3;
Massachusetts, 0.1.

The relation of the auroras to thunderstorms continues as
stated by the editor in connection with the aurora of Feb-
ruary, 1872, and in the MontHLY WEeatHER REVIEW for
1874, and in his report on the aurora of April 7th of that
year, viz., that the aurora is most frequent in the northern
part of the country when thunderstorms are more frequent
to the southward; an apparent exception to this rule would
seem to have occusred on the 1st of October when the auroras
were too few, and on the 14th when they were too humerous,
as compared with the number of thunderstorms; such ex-
ceptions may show the necessity of modifying the rule when
the reports of thunderstorms and auroras have been more
thoroughly systematized. As stated at that time, the aurora
is an electrical discharge between masses of air rather than
between the air and the ground, although sometimes the latter
may also occur in high northern latitudes; it is usually con-
fined to a widespread horizontal area at a very moderate
height above the earth as compared with the great heights
that have been usually attributed to it; the layer in which
it occurs apparently represents the boundary region between
a lower layer of cold, dry air, and an upper layer of moister
air that is overflowing; these conditions are such as prevail
in the northern quadrant of an area of low pressure or
the southern edge of a high area, at least in latitudes 40° to
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60° and east of the Rocky Mountains. The lightning dis-
charge hetween clouds at low altitudes or between them and
the earth requiring, as it does, higher temperatures, more
aqueous vapor, and more rapidly ascending currents, is char-
acteristic of the areas of low pressure, and especially of the
quadrant of southerly winds, as was then pointed out; while
auroras, requiring lower temperature, less vapor, and probably
spicule of ice such as attend the formation of snow, are char-
acteristic of the upper layers over the region intermediate
hetween the areas of lowest and highest pressures, and where
the ascending air of the low pressures is spreading horizon-
tally above while the descending air of the areas of high pres-
sure is spreading horizontally helow.

The meteorological conditions necessary to the production
of the auroral light may he either widespread or local. The
principal condition seems to be the presence of a layer of air
in which moisture is condensing into minute spicule of ice;
this condition prevails over the broad zones around the earth
within 30° of the north and south poles throughout the greater
portion of the year, and it may possibly prevail in the upper
atmosphere throughout the year much nearer the equator;
this condition also prevails especially on the northern side of
the areas of low pressure, or storm centers, and therefore on
the easterly quadrant of the areas of high pressure. But not-
withstanding this favorahle meteorological condition, there
can be no aurora without a special discharge of electricity.

The ultimate origin of electrical disturbance may be either
cosmical or terrestrial. If the former, then auroras are sub-
jeet to periods of 1, 11, or bb years; but if the latter, and es-
pecially in so far as this disturbance is piezo-electrical, there
will be lunar and solar tidal periods, and there may also he
localities of special frequency, such as the auroral zone in
northern latitude 55° to 70°. 1t is thus plain that the aurora
depends on the one hand on the condition of the atmosphere
and on the other hand on the condition of the interior of the
earth and the sun. When an electrical disturbance from the
sun, or from the interior of the earth, reaches the earth’s at-
mosphere it will produce an auroral light in those portions of
the atmosphere whose conditions are favorable thereto, but
not otherwise. The two conditions must combine in order to
produce the auroral effect.

EARTH CURRENTS AND MAGNETIC STORMS,

The electrical disturbances known as “earth currents” in
telegraphy and “magnetic storms” in terrestrial magnetism,
are a part of the same system of atmospheric phenomena.
Reports of earth currents and magnetic storms have not been
received during October, but will be included in future num-
bers of this REview if any observers report upon these sub-
jects to the Weather Bureau, as it is desirable that the RE-
view should deal comprehensively with all matters bearing
on the weather of the month.

STATE WEATHER SERVICES.
[ Temperature in degrees Fahrenkeit; precipilation, including melted snow, in inches and hundredths.]

The following extracts and summaries are republished from reports for October, 1893, of the directors of the various

state weather services:
ALABAMA,

Temperature.—The mean was 1.5 below the normal; maximum, 95, at
Eufaula, 8th; minimom, 22, at Decatur, 31st; greatest monthly range, 64, at
Newburg; least monthly range, 36, at Birmingham.

Precipitation.—The average was 0.18 below the normal; greatest monthly,
8.56, at Mobile; least monthly, 0.10, at Clanton,

Wind. — Prevailing direction, north.— W. M. Dudley, Observer, Weather
Bureau, Montgomery, director.

ARIZONA.

Temperature. —Maximum, 101, at Fort Mohave, 14th; minimum, 23, at
Flagstaff, 2d; greatest monthly range, 63, at San Carlos; least monthly range,
389, at Lochiel.

Precipitation.—Greatest monthly, 0.40, at Buckeye and Payson; least
monthly, 0.00, at several stations,

Wind.—Prevailing direction, southwest.— W. Burrows, Observer, Weather
Bureau, Tucson, director.

ARKANSAS.

Temperature.—The mean was 0.8 above the normal; maximum, 99, at
Rison, 1st; minimum, 23, at Keesees Ferry, 29th; greatest monthly range,
69, at Rison; least monthly range, 40, at Mount Nebo.

Precipitation.—The average was 0.92 helow the normal; greatest monthly,
3.43, at Corning; least monthly, 0.25, at Arkansas City and Prescott.

Wind.—Prevailing direction, south.—F, H. Clarke, Local Forecast Offi-
cial, Weather Bureau, Little Rock, director.

CALIFORNIA.

Temperature.—The mean was 1.0 below the normal; maximum, 102, at
Salton, Indio, and Voleano Springs, 8th; minimum, 20, at Boea and Cisco,
}Gth; greatest monthly range, 68, at Tulare; least monthly range, 25, at Point

.0bos.

Precipitation.—The average wag 0.80 below the normal; greatest monthly,
6.22, at Crescent City; least monthly, 0.00, at a number of stations.

Wind.—Prevailing direction, west.—-J. A. Barwick, Observer, Weather
Bureau, Sacramento, director.

COLORADO.

Temperature.—The mean was 1.0 helow the normal; maximum, 90, at
Lamar, 9th, and Minneapolis, 7th; minimam, —2, at Pikes Peak, 26th.

Precipitation.—The average was 0.20 below the normal; greatest monthly,
4,10, at Pikes Peak; least monthly, 0.00, at several stations. ..

Wind.—Prevailing direction, west.—J. J. Gilligan, Observer, Weather
Bureau, Denver, director.

FLORIDA.
Temperature.—Maximum, 95, at Plant City, 2d; minimum, 41, at Moseley

Hall, 31st; greatest monthly range, 48, at Archer; least monthly range, 20,
at Key West.
Preciﬁitat-ion.—Greatest monthly, 11.72, at Jupiter; least monthly, 0.94,
at Brookville.
Wind.—Prevailing direction, northeast.—E. R. Demain, Observer, Weather
Burean, Jacksonville, director.
GEORGIA.

Temperature. — Maximum, 95, at Darien, 3d; minimum, 24, at Clayton
and Lafayette, 31st; greatest monthly range, 61, at Ramsey; least monthly
range, 36, at Dublin.

Precipitation.—Greatest monthly, 6.91, at Savannah; least monthly, 0.30,
at Piscola.

Wind.—Prevailing direction, northwest.—Park Morrill, Local Forecast
Official, Weather Bureau, Atlanta, director.

IDAHO.

Temperature.—Maximum, 80, at Oakley, 8th; minimum, 8, at Martin,
30th; greatest monthly range, 62, at Bonanza City and Martin; least monthly
range, 37, at Fort Sherman.

i’-}f'ecipitat-z'.on.—Greatest monthly, 5.52, at Grangeville; least monthly, 0.02,
at Martin.

Wind.—Prevailing direction, southwest.—J. H. Smith, Observer, Weather
Bureau, Idaho Falls, director.

ILLINOIS.

Temperature. — The mean was 1.0 above the normal; maximum, 92, at
Greenville, 9th; minimum, 15, at Dixon and Philo, 30th, and at Aurora, 81st.

Precipitation.—The average was 1.54 below the normal; greatest monthly,
6.55, at Jordans Grove; least monthly, trace, at Bushnell.

Wind. — Prevailing direction, south. — John Craig, Observer, Weather
Bureau, Springfield, director.

INDIANA.

Temperature.—The mean was 1.2 above the normal; maximum, 86, at
Bedford, 13th, at Union City, 10th, and at Vevay, 11th; minimum, 17, at
Lafayette, 30th; greatest monthly range, 88, at Lafayette; least monthly
range, 52, at New Albany and Colambia City.

Precipitation.—The average was 0.79 above the normal; greatest monthly,
6.18, at Bedford; least monthly, 1.57, at Lafayette.

Wind.—Prevailing direction, southeast.—Prof. H. A. Huston, Lafayette,
director; C. F. R. Wappenhans, Local Forecast Official, Weather Bureau,
assistant.

TOWA WEATHER AND CROP SERVICE.

Temperature. —Maximum, 94, at Glenwood, 10th; minimum, 10, at Em-
metsburg, 29th; greatest monthly range, 75, at Emmetsburg; least monthly
range, 50, at Hopkinton.



